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Abstract - Anemia, a global concern, is linked to health problems, especially in Mexico and Peru. Early detection and treatment 

are critical to preventing complications and improving quality of life. Using Scopus, a systematic review focused on key terms 

such as “anemia” and “device” was conducted. The Scoping Review approach explored trends and gaps in diagnostic methods 

and devices, identifying 4,329 papers from 2003 to the present. Geographic distribution revealed disparities in the global 

representation of research. The Mayo Clinic and Harvard Medical School stood out in affiliations, while Mehran, R. and 

Passias, P.G. were prominent authors. Original research in articles was prominent, with a decline observed in 2023 based on 

time trends. Key terms such as “anemia,” “patients,” and “methods” highlighted crucial areas of research. In conclusion, the 

systematic reading and analysis of the articles highlight the need to improve the filtering stage in the methodology. There is a 

consensus on the creation of a Point of Care (POC) device to measure anemia, with long-lasting quality and backed by an 

exemplary gold standard. These findings point to a future direction in research focused on innovations to address anemia 

globally. 
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1. Introductión 
Health problems affect a considerable number of people 

worldwide. Diseases such as anemia exert a direct influence 

on the normal functioning of the systems that make up the 

human body [1], [2]. In countries such as Mexico, cases of 

anemia associated with low hemoglobin levels have been 

linked to acute heart failure, exacerbating both short- and 

long-term mortality rates [3]–[5]. In the Peruvian context, it is 

observed that people affected by anemia face a considerable 

risk of mortality, being 11.4 times more likely to die, 

especially when they also have comorbidities such as heart 

failure, as indicated in the study on the risk of death from 

congestive heart failure in anemic patients in the Peruvian 

population [6], [7]. This finding highlights the importance of 

addressing anemia and its connections to other medical 

conditions to improve health outcomes and reduce mortality 

rates in the Peruvian population. Anemia affects people by 

reducing the number of red blood cells and, thus, the oxygen-

carrying capacity of the blood. The main causes are usually 

iron deficiency, chronic diseases, blood loss from bleeding, or 

genetic disorders. This condition can lead to fatigue, 

weakness, paleness, and difficulty concentrating [8], [9]. In 

severe cases, anemia can affect cognitive development in 

children and increase the risk of complications during 

pregnancy. In addition, a lack of oxygen in tissues can lead to 

cardiovascular problems and weaken the immune system, 

compromising the body’s ability to fight disease [10]–[12]. 

Early detection and appropriate treatment are critical to 

preventing complications and improving the quality of life for 

those suffering from anemia [13]. On the other hand, iron is 

considered one of the fundamental micronutrients for human 

development; it plays a vital role in regulating hemoglobin 

levels through sequential processes [14]–[17]. In this process, 

the hormone hepcidin, produced by the liver, plays a crucial 

role in intervening in iron homeostasis. Alterations in blood 

iron concentrations can have significant repercussions on 

hemoglobin production, thus underscoring the importance of 

maintaining proper balances to ensure optimal biological 

functions. In this way, hemoglobin is an essential protein; it 

plays a fundamental role in the oxygenation of the blood and 

the irrigation of the tissues in the human organism [18]–[21]. 

According to the World Health Organization (WHO), normal 

hemoglobin levels range from [minimum value] to [maximum 

value], marking a crucial standard for maintaining health and 

proper functioning of the circulatory system [22]. 

https://www.internationaljournalssrg.org/
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Likewise, anemia manifests itself more frequently in 

pregnant women since the growth of the fetus requires a 

significant amount of iron [23]–[27]. This micronutrient is 

acquired through the process of erythropoiesis, which 

involves the destruction of red blood cells to meet the demands 

of fetal development. This situation highlights the critical 

importance of maintaining adequate iron levels during 

pregnancy to prevent and treat anemia, thus ensuring optimal 

health for both mother and baby-to-be [28]. 

Simultaneously, devices such as digital 

hemoglobinometers and hematology analyzers play a crucial 

role in the prevention and early detection of anemia [22]. They 

facilitate the quick and accurate measurement of hemoglobin 

levels in the blood, allowing an efficient assessment of the 

state of anemia [29]. These devices are especially useful in 

clinical and community settings, where testing can be 

performed quickly and non-invasively, making it easier to 

identify the condition early [30], [31]. Early detection is 

critical to initiating timely interventions and treatments, such 

as iron supplementation or correction of other nutritional 

deficiencies, thus contributing to preventing and addressing 

anaemia effectively [32]–[35]. 

Meanwhile, the use of devices such as digital 

hemoglobinometers and hematology analyzers is beneficial in 

the field of health, especially for the evaluation of anemia. 

These devices provide fast and accurate measurements of 

hemoglobin levels, facilitating early detection of anemia. 

Their usefulness lies in their portability, ease of use, and 

ability to perform noninvasive testing, making them 

appropriate for both clinical and community settings [36], 

[37]. Efficiency in obtaining results contributes to faster and 

more effective intervention, allowing healthcare professionals 

to make informed decisions about the treatment and 

management of anaemia in patients [38]. 

On the other hand, [39] in his research titled “Comparison 

of Hemoglobin Assessments Performed by HemoCue and 

Two Automated Hematology Analyzers in Young Children in 

Laos” focuses on assessing hemoglobin (Hb) levels with the 

Hemocue Hb301 device in children aged 6 to 23 months in 

rural communities in the Lao People’s Democratic Republic. 

Hb concentrations were compared with two automatic 

analyzers, showing that Hemocue yielded significantly higher 

results and a lower prevalence of anemia. The concordance is 

limited, and it is observed that the venous Hb per Hemocue is 

higher than the capillary Hb, which in turn exceeds the venous 

Hb of the analyzers. It highlights the importance of 

considering methodological discrepancies when assessing 

anemia in young children. Likewise, [25] in their research 

entitled “Validation of point-of-care hemoglobin estimation 

among pregnant women using digital hemoglobinometers 

(HemoCue 301 and HemoCue 201+) compared to the 

automatic analyzer”, infers that the reliability and validity of 

the HemoCue 201+ and HemoCue 301 digital 

hemoglobinometers were evaluated compared to the Sysmex 

autoanalyzer as standard in pregnant women in antenatal 

clinics in Haryana,  India. Capillary blood samples were 

analyzed with hemoglobinometers and compared with the 

results of the venous blood autoanalyzer. The mean difference 

in hemoglobin levels was -0.53 g/dL for HemoCue 201+ and 

-0.25 g/dL for HemoCue 301 compared to the autoanalyzer. 

Both devices showed moderate agreement and validity, with 

HemoCue 301 being slightly more valid than HemoCue 201+. 
In this way, [28] in his research titled “Validation of Masimo 

Pronto 7 and HemoCue 201 for hemoglobin determination in 

children aged 1 to 5 years,” the study evaluated the accuracy 

of the HemoCue 201 and Masimo Pronto 7 devices in 

measuring hemoglobin in children aged one to five years, 

using capillary blood samples and comparing them to the gold 

standard of venous blood samples. 

Both devices underestimated Hb concentrations 

compared to the gold standard, with regression and 

concordance correlation coefficients indicating similar 

predictability and accuracy. Although HemoCue and Masimo 

show comparable levels of accuracy and precision, they 

underestimate Hb concentrations relative to the gold standard.  

The importance of enhanced training to ensure the proper 

use of these devices in studies is highlighted. That is why the 

main objective of this research is to know the current devices 

and techniques for detecting anemia in the world through the 

reliable Scopus database. To do this, the Scoping Review 

methodology and technological tools such as Python and R 

Language will be used to display the graphs. At the end of 

analyzing the results, it will be possible to observe a section 

of discussion, conclusion and recommendations aimed at 

those research communities, opening the way to new 

developments about devices for the detection of anemia. 

2. Materials and Methods 
To conduct a systematic review of the keywords 

associated with the detection of anemia using Scoping Review 

[6], [40], several steps will be followed. Initially, a 

comprehensive literature search will be conducted using 

relevant databases, primarily Scopus [41], [42], employing 

specific key terms related to the detection of anemia. Inclusion 

and exclusion criteria will be applied for the selection of 

relevant studies, focusing on devices, methods and 

technologies aimed at the detection of anaemia [43].  

An exploratory review will then be conducted to map the 

diversity and breadth of research in this area. Subsequently, 

the collected data is analyzed and synthesized with the aim of 

identifying trends, gaps and key areas of interest [44]. This 

approach will provide a comprehensive view of existing 

research on anemia detection, thus establishing a solid 

foundation for future research and developments in this field 

[45]–[47]. 
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2.1. Scoping Review 

In the context of this research, we have chosen to use the 

Scoping Review methodology. This approach focuses on 

systematically exploring and mapping the available literature 

on diagnostic methods and electronic devices used for the 

detection of anemia [48]–[51]. The choice of this method is 

justified by its broad exploratory scope, which allows for the 

comprehensive identification of existing approaches, 

methods, and devices as documented in the literature [52], 

[53]. In addition, highlights that the detection of anemia is a 

constantly evolving field [54], [55], with continuous 

development of new devices for diagnosis in humans. In this 

context, Scoping Review presents itself as a robust tool for 

understanding current and emerging trends [30]. On the other 

hand, this methodology offers a wide source of information, 

including reports, studies, reviews, patents and other files, 

thus ensuring a more accurate and complete view in relation 

to the objective we are pursuing. 

2.2. FlowChart 

Figure 1 presents a flowchart that visualizes the process 

of our methodology [56], specially designed to explore the 

diagnostic methods and devices used in the global detection of 

anemia. We recognize that a flowchart constitutes an effective 

visual representation of any process, detailing the steps and 

decisions that will take place throughout the research [57]. In 

this context, the use of this diagram as a highly beneficial 

graphical tool [58] is valued, highlighting its ability to provide 

clarity and improve the understanding of the processes 

involved in the search for information on diagnostic methods 

and devices to detect anemia [1]. The visual representation 

thus becomes an effective means to facilitate the 

understanding of the scope and complexity of the research, 

clearly guiding towards the objectives set. In addition, the 

figure not only serves as a visual guide but also as a didactic 

resource that contributes to a more complete understanding of 

the methodology [59]. 

2.3. Searching for Information 

In the field of research on diagnostic methods and devices 

for the detection of anemia, several database platforms stand 

out, with Scopus being one of the most prominent [41], [42]. 

This platform is distinguished by its exhaustive bibliographic 

categorization and its wide acceptance in the scientific and 

academic fields [42]. Scopus provides an intuitive and 

dynamic interface, making it easy to search a wide range of 

research documents, including articles, journals, conferences, 

patents, and books [41]. It is worth highlighting the special 

attention paid to each component of the Scopus interface, as 

detailed in Table 1, through a thorough analysis aimed at 

optimizing its use in the collection of relevant information for 

research on diagnostic methods and devices for the detection 

of anemia [61]. This detailed review aims to maximize the 

benefits of Scopus in the process of searching and selecting 

documents, thus ensuring the quality and relevance of the 

resources used in the research [62]. 

 
Fig. 1 Processes for searching for information 

Table 1. Scopus components 

Components Description 

Search bar 
Write keywords, titles, authors or 

other terms related to the study. 

Search filter 

Refine results using filters by year, 

document type, author, source, and 

affiliation. 

Search Result Display in an ordered list. 

Links to full-text Provide direct links to the text. 

Charts and metrics Offer citation metrics 

Export of results 
Export search results in two 

formats: CSV or BibTeX. 

Alerts and tracking 
Set up notifications about new 

research. 

Analysis tools Provide analytical tools. 
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including the Open Access category. However, this 

classification poses limitations in terms of the accessibility of 
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assume the costs of publication [42], and “Green Open 

Access”, which implies publication in institutional 

repositories or journals [42]. Finally, the “Bronze” category is 

mentioned, which refers to open-access articles in private-

access journals. In relation to the search in Scopus, there is a 

persistent practice of using Boolean connectors to refine the 

search results according to the terms set [48]. The database 

enables advanced searches using connectors such as AND, 

OR, and AND NOT, which combine and refine search terms 

[63], [64]. For example, the AND connector allows you to 

combine two or more search terms to get more specific results, 

while the OR connector is used to expand search results [65]. 

During the search process, it focuses on obtaining specific 

types of documents, such as scientific articles and papers, that 

provide primary information [66]. These documents provide 

primary and experimental studies, as well as details on 

diagnostic methods and their originality [67]. In addition, it is 

highlighted that both the papers and the articles are up-to-date 

sources, providing greater specificity on the methods and 

devices for detecting anemia [68]. The need for manual 

filtering is emphasized to ensure quality and accuracy in the 

review [7], avoiding selection bias and aligning with the goal 

of investigating diagnostic methods and devices to detect 

anemia [69]. This approach ensures the integrity of the data 

collected and contributes to the reliability of the results 

obtained. 

2.5. Information Extraction and Processing 

After performing an exhaustive search for information, 

Scopus facilitates the export of data through files in CSV and 

BibTeX [70] format. The CSV format, according to [71], is a 

simple structure used to store data in lists, spreadsheets, and 

databases. Generally, information is separated by commas (,) 

or semicolons (;) [72]. On the other hand, the BibTeX format, 

according to [73], is a file designed to manage and organize 

bibliographic references that Scopus or other databases 

provide through personalized searches. This file contains 

detailed information about bibliographic references, such as 

articles, papers, or books [72]. The information obtained from 

these files can be represented visually using graphs [72]. 

VosViewer, a technological tool, allows you to create 

representations in networks and nodes, highlighting the key 

terms with the highest index [75]. In addition, Scopus has its 

own extensions that make it possible to create circular, bar and 

linear diagrams [42]. These visual tools make it easier to 

interpret and understand the data collected, providing a clearer 

and more accessible perspective [75].  

2.6. Statistical Analysis 

At this stage, it is crucial to delimit the relevant years for 

obtaining information related to the stated objective. In the 

context of this specific study focuses on the period between 

2002 and 2023, considering the remarkable growth identified 

in the first selected years. A comprehensive analysis of various 

types of data, including the time of publication along this time 

range, is performed, allowing us to observe the evolution of 

diagnostic methods and devices for the detection of anemia. 

At the same time, different aspects are examined, such as the 

typology of documents covering various sources of study [24]. 

An analysis of sponsors is carried out to identify those willing 

to invest in research. In addition, an analysis of the number of 

publications per country is carried out, which is essential to 

understand the geographical areas that concentrate the 

research [74]. Finally, cluster maps that incorporate the 

keywords [60] are used, establishing connections between the 

document co-occurrence terms. These maps provide a detailed 

visualization of the relationships between key concepts related 

to diagnostic methods and devices for the detection of anemia, 

thus offering a comprehensive perspective of research in this 

field [16]. 

3. Results  
In the analysis of results, significant trends related to the 

detection of anemia using diagnostic methods and devices 

have been identified. The use of the reliable Scopus database 

has allowed for a systematic exploration and mapping of the 

scientific literature, with a particular focus on the crucial 

period from 2003 to 2024. The classification of documents 

according to the Scopus Open Access model has provided an 

in-depth understanding not only of the accessibility of 

information but also of the various constraints and their 

implications for anemia research. The application of Boolean 

connectors in advanced searches in Scopus has proven to be 

an instrumental tool to effectively fine-tune the results, 

adjusting to previously established key terms. 

3.1. Searching for Information 

A comprehensive data search was conducted through a 

literature review focusing on assistive devices for deaf 

children, collecting information in a manner consistent with 

the objective of the study. The importance of the selection 

criteria detailed in the methodology is underlined, which cover 

devices intended for deaf children and their components, 

excluding implants and invasive procedures. The algorithm 

developed from the Scopus database to effectively implement 

this selection criterion is presented below. 

( TITLE-ABS-KEY ( device ) AND TITLE-ABS-KEY ( 

anemia ) AND TITLE-ABS-KEY ( blood ) OR TITLE-ABS-

KEY ( centrifuge ) OR TITLE-ABS-KEY ( hematocrit ) OR 

TITLE-ABS-KEY ( hemocue ) OR TITLE-ABS-KEY ( 

cyanohematocrit ) OR TITLE-ABS-KEY ( 

HEMATOMETER ) OR TITLE-ABS-KEY ( analyzer ) OR 

TITLE-ABS-KEY ( hemoglobin ) OR TITLE-ABS-KEY 

(poc) OR TITLE-ABS-KEY (dried) OR TITLE-ABS-KEY 

(hemogram) OR TITLE-ABS-KEY (hematologist) OR 

TITLE-ABS-KEY (microcytosis) OR  TITLE-ABS-KEY 

(thalassemia) OR TITLE-ABS-KEY (ferritin) OR TITLE-

ABS-KEY (pheropenia) OR TITLE-ABS-KEY (anisocytosis) 

OR TITLE-ABS-KEY (transferrin) OR TITLE-ABS-KEY 

(hemina) OR TITLE-ABS-KEY (cyanomethemoglobein) OR 

TITLE-ABS-KEY (a) OR TITLE-ABS-KEY (a2) OR TITLE-

ABS-KEY (f) OR TITLE-ABS-KEY (sulfate) OR TITLE-
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ABS-KEY (ferrous) OR TITLE-ABS-KEY (glycosylated) 

OR TITLE-ABS-KEY (drabkin) OR TITLE-ABS-KEY 

(hemopexin) OR TITLE-ABS-KEY (  crystalline ) OR 

TITLE-ABS-KEY ( spectrophotometer ) OR TITLE-ABS-

KEY ( photometer ) OR TITLE-ABS-KEY ( hemocytometer 

) OR TITLE-ABS-KEY ( centrifuge ) OR TITLE-ABS-KEY 

( hematology ) OR TITLE-ABS-KEY ( absorption ) OR 

TITLE-ABS-KEY ( fluorescence ) OR TITLE-ABS-KEY ( 

absorption ) OR TITLE-ABS-KEY ( unique ) OR TITLE-

ABS-KEY ( beam ) OR TITLE-ABS-KEY ( hemoglinometer 

) OR TITLE-ABS-KEY ( laboratory ) OR TITLE-ABS-KEY 

( low AND cost ) OR TITLE-ABS-KEY (portable)  OR 

TITLE-ABS-KEY ( 3d ) OR TITLE-ABS-KEY ( 

electrochemistry ) OR TITLE-ABS-KEY ( machine AND 

learning ) OR TITLE-ABS-KEY ( cnn ) OR TITLE-ABS-

KEY ( ia ) OR TITLE-ABS-KEY ( clustering ) OR TITLE-

ABS-KEY ( big AND data ) OR TITLE-ABS-KEY ( random 

AND forest ) OR TITLE-ABS-KEY ( FUZZY ) OR TITLE-

ABS-KEY ( algorithm ) OR TITLE-ABS-KEY ( learning ) 

OR TITLE-ABS-KEY ( automata ) OR TITLE-ABS-KEY ( 

automatic ) OR TITLE-ABS-KEY ( artificial ) OR TITLE-

ABS-KEY (  intelligence ) ) AND PUBYEAR > 2002 AND 

PUBYEAR < 2025 AND ( EXCLUDE ( DOCTYPE , "dp" ) 

OR EXCLUDE ( DOCTYPE , "bk" ) OR EXCLUDE ( 

DOCTYPE , "er" ) OR EXCLUDE ( DOCTYPE , "cr" ) OR 

EXCLUDE ( DOCTYPE , "SH" ) OR EXCLUDE ( 

DOCTYPE , "ed" ) OR EXCLUDE ( DOCTYPE , "ch" ) OR 

EXCLUDE ( DOCTYPE , "no" ) )  

Following the search algorithm above, the terms 

“anemia” and “device” and “Blood” were identified as 

primary and mandatory for our research. In contrast, the other 

terms connected with “OR” are not essential to the search and 

are considered complementary. The use of Scopus facilitated 

research and data collection using the algorithm mentioned 

above. The relevance of the Boolean search in this repository 

is highlighted, as it allowed an accurate search using 

connectors such as “AND” and “OR”, providing control over 

the specification of the terms in our script. The first search 

with the required terms yielded a total of 4329 documents. 

3.2. Information Selection and Filtering 

After the analysis of the secondary filter in which 

publications from 2003 to 2024 were included, it was found 

that previous publications are much scarcer and do not have 

updated data to be used in this study. For this reason, only 

4329 documents are considered, as these are the ones 

identified during the selected years. A Scopus API extension 

and Python scripts were used in the database to create graphs 

with author topics, number of published documents, 

publications by country, and percentages of publications by 

subject area. In this procedure, you should consider scanning 

clusters using VOSviewer and the CSV file that Scopus 

reintegrated at the end of the previous search filter. 

3.3. Information Extraction and Processing 

The following data were obtained from this 

methodological section. 

Table 2. Filter by Document Type 

Filter by document type 

Article - 3328 

Review - 605 

Conference paper - 144 

Letter - 108 

Note - 52 

Book chapter + 36 

Editorial + 30 

Short survey + 18 

Conference review + 3 

Erratum + 2 

Book + 2 

Data paper + 1 
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Fig. 3 Documents by country or territory 

 
Fig. 4 Documents by affiliation 

By performing the Scoping Review in Figure 2, it can be 

seen that our algorithm provided results since 1995. However, 

it is from 2003 onwards that there has been an exponential 

growth in research on anaemia, marking a significant 

milestone in the relevance and focus of this field of study. For 

this reason, the analysis of the results will be restricted with a 

cutoff point from 2003 to 2024, thus covering a period of 20 

years in the systematic analysis. This approach is adopted to 

delimit the topics to be studied and to clarify more precisely 

the objective of the research. Figure 3 shows the geographical 

distribution of studies related to anaemia screening and reveals 

a marked concentration in selected countries. The United 

States leads the research with 1,421 studies, followed by Italy 

with 335 and the United Kingdom with 302. Together, these 

three countries account for almost half of the total research. 

Other countries highlighted in the research are Japan, 

Germany and France. However, it is important to note that 

research on anaemia screening is far from homogeneous and 

presents challenges in terms of global representation. Several 

countries, even some with significant populations, have 

limited or no contribution to this area of study. Addressing 

these disparities is crucial to a more complete understanding 

of anemia screening globally. 

On the other hand, Figure 4 examines affiliations of 

institutions involved in anemia screening research and offers 

an interesting perspective on geographic distribution and 

collaboration in this field. The Mayo Clinic leads the field 

with an impressive total of 68 associated studies, followed 

closely by Harvard Medical School and the Cleveland Clinic 

Foundation, with 60 and 49 studies, respectively. These three 

institutions make up a significant part of the research 

landscape, as together, they contribute approximately 15% of 

the studies reviewed.  
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Fig. 5 Documents by author 

                         
Fig. 6 Documents by type 

    

 
Fig. 7 The Number of publication related to the detection of anomia over the years 
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Since they represent a considerable part of this landscape, 

it would be beneficial to explore collaborations between 

institutions to address potential key areas of interest and 

improve the effectiveness of research efforts. This analysis 

also highlights the importance of more equitable 

representation of institutions from diverse geographic regions 

to ensure a global understanding of anemia screening and its 

impact on diverse populations. 

Figure 5 presents the list of authors, which shows 

variability in the frequency of publications related to the 

detection of anemia. Mehran, R., and Passias, P.G. top the list 

with 12 papers each, followed by Gurkan, U.A. with 11, and 

Elsamadicy, A.A. and Rihal, C.S. with 10 each. This group of 

authors shows remarkable activity in research on the detection 

of anemia. In proportional terms, the top five authors (Mehran, 

Passias, Gurkan, Elsamadicy and Rihal) constitute 

approximately 19% of the total publications, underlining the 

concentration of research in the hands of a select group of 

experts. On the other hand, 50% of the authors on the list have 

4 or more publications, indicating a relatively balanced 

distribution among researchers with a moderate level of 

activity. 

According to Figure 6, the distribution of document types 

indicates that most records are classified as “Articles”, 

reaching a total of 2965, which equates to approximately 

78.69% of the dataset. The next most frequent category is 

“Review,” with 570 records, accounting for about 15.1%. 

“Conference Papers” make up 3.6% of the total, with 136 

papers, while “Letters” contributes 2.6%, with a total of 99 

entries. This analysis suggests that most of the available 

literature is in the form of articles, highlighting the importance 

of original research in the field of anemia screening. 

From a broader perspective, identifying common 

patterns, standout technologies, and specific gaps in these 

categories can provide a more detailed understanding of 

existing research. In addition, given the smaller number of 

Communications and Letters, it would be possible to examine 

specific areas where research is scarcer and, therefore, need 

greater attention in future research. This analysis more 

effectively contextualizes the current landscape of anaemia 

screening, thus establishing a solid basis for recommendations 

and future development in this field. 

Figure 7 shows the trend in the number of publications 

related to the detection of anemia over the years, which shows 

some variability. From 2003 to 2010, there was a steady 

increase in the number of publications, peaking in 2011 with 

106 publications. However, from that point on, there was a 

progressive decline until 2014, followed by an increase in 

2015 and a subsequent fluctuation. It should be noted that the 

year 2023 shows a marked reduction compared to the previous 

year, going from 339 to 251 publications. This change could 

suggest an eventual slowdown in research into anemia 

screening. By examining this data, it is suggested to delve 

deeper into the reasons that explain the decrease in the number 

of publications in 2023. It would be pertinent to consider the 

inclusion of more detailed analyses, such as the geographical 

distribution of publications or the relationship between 

screening methods and the type of device used, in order to gain 

a more complete understanding of the research landscape 

around anaemia screening. 

 
Fig. 8 Coocurence keywords 
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The analysis of Figure 8 presenting the keywords 

highlights the importance of certain key terms in studies on 

anemia screening. The orange dot representing “anemia” 

stands out and occupies a central position in the group, 

signaling its central relevance in the context of the systematic 

review. This finding underscores that anemia is the main focal 

point of the research. On the other hand, the prominent 

presence of the term “patients” in large red dots suggests that 

much of the research is focused on the clinical field, possibly 

related to the application of methods and devices in patients 

for the screening of anemia. Likewise, the presence of grey 

dots associated with “methods” is observed, which indicates 

the methodological importance of the studies reviewed. This 

aspect is crucial, as the quality of the methods used can 

directly affect the validity of the results obtained. Finally, the 

presence of green dots representing “study” highlights the 

attention paid to the research itself, indicating a strong 

scientific evidence base in the review. However, there is a 

dispersion of small points related to terms such as “disease”, 

“age”, “clinical” and “outcomes”, which could suggest the 

presence of various variables and approaches in the studies 

reviewed. 

4. Discussion and Conclusion  
 After obtaining significant results in relation to the main 

objective through the use of Scoping Review, a clear view of 

anemia detection devices was obtained. However, according 

to [40], which addresses the analysis of the 7 main methods of 

anemia detection, the application of cyanohematocrits stands 

out as the gold standard, recognized for its excellence in much 

of Latin America. It is important to note that we have observed 

a similarity in developing countries, where this method is also 

used as the gold standard for measuring hemoglobin 

concentration in campaigns against anemia. 

 Similarly, [Guy’s (2017)] study reveals a high similarity 

to the HEMOCUE device. However, they point to an 

important limitation related to the number of tests available, 

which discourages their use in mass and public health settings.  

 These portable hemoglobinometric devices lack the 

necessary quality and durability. We agree with the view that, 

because of these limitations, traditional methods are still the 

most appropriate for addressing anaemia campaigns with a 

large number of patients. Finally, [Shamah’s (2017)] analysis 

compares two point-of-care hemoglobinometers that seek to 

offer short- and long-term results with specificities and 

sensitivities close to 100%. Nonetheless, concerns remain 

about battery life and the potential for erroneous readings, 

especially when used without proper training, which can lead 

to ongoing concerns in patients with critical anemia. 

 By virtue of the above, it is concluded with the successful 

realization of the proposed objective, which sought to 

investigate the reality of devices for the detection of anemia 

worldwide. Several sets of related documents were identified, 

totaling 4329 publications focused on the topic of anemia, 

covering the period from 2003 to 2024. Within this group, the 

United States is positioned as the country with the highest 

contribution, with 1421 documents specifically dedicated to 

hemoglobin measurement devices. 

 In terms of affiliations that support research on the 

development and detection of anemia, the Mayo Clinic, 

located in the United States, stands out as the entity with the 

greatest support, participating in 68 studies on the subject. 

These findings offer a comprehensive and detailed overview 

of academic and research production in the field of anemia 

detection, highlighting the main geographical areas and 

research centers involved in this field.  

 Finally, the total number of scientific documents that 

converge with the primary objective of this research is 

highlighted, with these scientific articles being indexed in 

Scopus, with a total of 2967 documents. This body of 

academic work provides a solid and meaningful basis to 

address the key aspects related to the detection of anemia, thus 

consolidating the relevance and scope of the systematic review 

carried out. 

 As a prospect for future research, the creation of a Point 

of Care (POC) device that stands out for its prolonged 

durability and a constant power source is suggested. The 

implementation of a classic technique is advocated, backed by 

a gold standard of recognized excellence, which ensures high 

specificity and sensitivity. This approach aims to incentivize 

the involvement of the authorities in improving the control of 

anemia. This type of research will not only contribute to 

progress in the field of health. However, it will also open new 

lines of research in fields such as engineering and medical 

technology, promoting the development of innovative and sss 

solutions in the detection of anemia. 

References 
[1] Gaia Cattadori et al., “Heart Failure and Anemia: Effects on Prognostic Variables,” European Journal of Internal Medicine, vol. 37, pp. 

56-63, 2017. [CrossRef] [Google Scholar] [Publisher Link] 

[2] Miriam Stucchi et al., “Anemia and Acute Coronary Syndrome: Current Perspectives,” Vascular Health and Risk Management, vol. 14, 

pp. 109-118, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[3] Arun Kumar Aggarwal et al., “Validity of Palmar Pallor for Diagnosis of Anemia among Children Aged 6-59 Months in North India,” 

Anemia, vol. 2014, pp. 1-4, 2014. [CrossRef] [Google Scholar] [Publisher Link] 

https://doi.org/10.1016/j.ejim.2016.09.011
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Heart+failure+and+anemia%3A+Effects+on+prognostic+variables&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0953620516303120
http://dx.doi.org/10.2147/VHRM.S140951
https://scholar.google.com/scholar?q=Anemia+and+Acute+Coronary+Syndrome:+Current+Perspectives&hl=en&as_sdt=0,5
https://www.tandfonline.com/doi/full/10.2147/VHRM.S140951
https://doi.org/10.1155/2014/543860
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Validity+of+Palmar+Pallor+for+Diagnosis+of+Anemia+among+Children+Aged+6%E2%80%9359+Months+in+North+India&btnG=
https://www.hindawi.com/journals/anemia/2014/543860/


Alicia Alva-Mantari et al. / IJETT, 72(5), 203-215, 2024 

 

212 

[4] Emiliano Martínez-Periñán et al., “Electrochemiluminescence Biosensors Using Screen-Printed Electrodes,” Biosensors, vol. 10, no. 9, 

pp. 1-39, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[5] Zachi I. Attia et al., “An Artificial Intelligence-Enabled ECG Algorithm for the Identification of Patients with Atrial Fibrillation during 

Sinus Rhythm: A Retrospective Analysis of Outcome Prediction,” The Lancet, vol. 394, no. 10201, pp. 861-867, 2019. [CrossRef] [Google 

Scholar] [Publisher Link] 

[6] R. Hiscock, D. Kumar, and S.W. Simmons, “Systematic Review and Meta-Analysis of Method Comparison Studies of Masimo Pulse Co-

Oximeters (Radical-7TM or Pronto-7TM) and HemoCue® Absorption Spectrometers (B-Hemoglobin or 201+) with Laboratory 

Haemoglobin Estimation,” Anaesthesia and Intensive care, vol. 43, no. 3, pp. 341-350, 2015. [CrossRef] [Google Scholar] [Publisher 

Link] 

[7] Benita Maritza Choque-Quispe et al., “Is the Prevalence of Anemia in Children Living at High Altitudes Real? An Observational Study 

in Peru,” Annals of the New York Academy of Sciences, vol. 1473, no. 1, pp. 35-47, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[8] Soha Sobhy, Ewelina Rogozinska, and Khalid S. Khan, “Accuracy of On-Site Tests to Detect Anemia during Prenatal Care,” International 

Journal of Gynecology and Obstetrics, vol. 139, no. 2, pp. 130-136, 2017. [CrossRef] [Google Scholar] [Publisher Link] 

[9] Abera Abay et al., “Determinants of Prenatal Anemia in Ethiopia,” Archives of Public Health, vol. 75, pp. 1-10, 2017. [CrossRef] [Google 

Scholar] [Publisher Link] 

[10] Emilia C. Calvaresi et al., “Plasma Hemoglobin: A Method Comparison of Six Assays for Hemoglobin and Hemolysis Index 

Measurement,” International Journal of Laboratory Hematology, vol. 43, no. 5, pp. 1145-1153, 2021. [CrossRef] [Google Scholar] 

[Publisher Link] 

[11] Philip B. Gorelick et al., “Defining Optimal Brain Health in Adults: A Presidential Advisory from the American Heart 

Association/American Stroke Association,” Stroke, vol. 48, no. 10, pp. 284-303, 2017. [CrossRef] [Google Scholar] [Publisher Link] 

[12] Donald M. Lloyd-Jones et al., “Life’s Essential 8: Updating and Enhancing the American Heart Association’s Construct of Cardiovascular 

Health: A Presidential Advisory from the American Heart Association,” Circulation, vol. 146, no. 5, pp. 18-43, 2022. [CrossRef] [Google 

Scholar] [Publisher Link] 

[13] Ngoc Nguyen Vo et al., “Determination of the Assigned Values of Blood Cells by an Impedance Method for Hematological Reference 

Samples Used in Hematology External Quality Assessment (EQA) Programs,” Biomedicines, vol. 10, no. 12, pp. 1-8, 2022. [CrossRef] 

[Google Scholar] [Publisher Link] 

[14] Andrea M. Cook et al., “Quality Requirements for Veterinary Hematology Analyzers in Small Animals-A Survey About Veterinary 

Experts’ Requirements and Objective Evaluation of Analyzer Performance Based on a Meta-Analysis of Method Validation Studies: 

Bench Top Hematology Analyzer,” Veterinary Clinical Pathology, vol. 45, no. 3, pp. 466-476, 2016. [CrossRef] [Google Scholar] 

[Publisher Link] 

[15] Jahnavi Daru et al., “Risk of Maternal Mortality in Women with Severe Anaemia during Pregnancy and Post Partum: A Multilevel 

Analysis,” The Lancet Global Health, vol. 6, no. 5, pp. 548-554, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[16] Amanda M. Perak et al., “Associations of Late Adolescent or Young Adult Cardiovascular Health with Premature Cardiovascular Disease 

and Mortality,” Journal of the American College of Cardiology, vol. 76, no. 23, pp. 2695-2707, 2020. [CrossRef] [Google Scholar] 

[Publisher Link] 

[17] A. Mireille Baart et al., “Hemoglobin Assessment: Precision and Practicability Evaluated in the Netherlands-The HAPPEN Study,” 

Transfusion, vol. 56, no. 8, pp. 1984-1993, 2016. [CrossRef] [Google Scholar] [Publisher Link] 

[18] Deepika Chenna, Shamee Shastry, and Kalyana-Chakravarthy Pentapati, “Validation of Two Point of Care Devices for Hemoglobin 

Estimation in Blood Donors,” Hemoglobin, vol. 44, no. 2, pp. 118-121, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[19] Brit Long, and Alex Koyfman, “Emergency Medicine Evaluation and Management of Anemia,” Emergency Medicine Clinics, vol. 36, 

no. 3, pp. 609-630, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[20] Rui Zhang et al., “Analytical Characterization and Clinical Performance Evaluation of a New Point-of-Care Testing System for High-

Sensitivity Cardiac Troponin I Assay,” Annals of Clinical Biochemistry: International Journal of Laboratory Medicine, vol. 58, no. 6, pp. 

579-585, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[21] Justin Herman et al., “Point-of-Care Versus Central Testing of Hemoglobin during Large Volume Blood Transfusion,” BMC 

Anesthesiology, vol. 19, pp. 1-7, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[22] Dulce E. Alarcón-Yaquetto et al., “Accuracy of HemoCue301 Portable Hemoglobin Analyzer for Anemia Screening in Capillary Blood 

from Women of Reproductive Age in a Deprived Region of Northern Peru: An On-Field Study,” PLoS One, vol. 18, no. 11, pp. 1-13, 

2023. [CrossRef] [Google Scholar] [Publisher Link] 

[23] Avishay Bransky et al., “A Novel Approach to Hematology Testing at the Point of Care,” Journal of Applied Laboratory Medicine, vol. 

6, no. 2, pp. 532-542, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[24] James H. Nichols et al., “AACC Guidance Document on Management of Point-of-Care Testing,” Journal of Applied Laboratory Medicine, 

vol. 5, no. 4, pp. 762-787, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

https://doi.org/10.3390/bios10090118
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Electrochemiluminescence+Biosensors+Using+Screen-Printed+Electrodes&btnG=
https://www.mdpi.com/2079-6374/10/9/118
https://doi.org/10.1016/S0140-6736(19)31721-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+artificial+intelligence-enabled+ECG+algorithm+for+the+identification+of+patients+with+atrial+fibrillation+during+sinus+rhythm%3A+a+retrospective+analysis+of+outcome+prediction&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+artificial+intelligence-enabled+ECG+algorithm+for+the+identification+of+patients+with+atrial+fibrillation+during+sinus+rhythm%3A+a+retrospective+analysis+of+outcome+prediction&btnG=
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)31721-0/abstract
https://doi.org/10.1177/0310057X1504300310
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Systematic+review+and+meta-analysis+of+method+comparison+studies+of+Masimo+pulse+co-oximeters+%28Radical-7TM+or+Pronto-7TM%29+and+HemoCue%C2%AE+absorption+spectrometers+%28B-Hemoglobin+or+201%2B%29+with+laboratory+haemoglobin+estimation&btnG=
https://journals.sagepub.com/doi/abs/10.1177/0310057X1504300310
https://journals.sagepub.com/doi/abs/10.1177/0310057X1504300310
https://doi.org/10.1111/nyas.14356
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Is+the+prevalence+of+anemia+in+children+living+at+high+altitudes+real%3F+An+observational+study+in+Peru&btnG=
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1111/nyas.14356
https://doi.org/10.1002/ijgo.12289
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accuracy+of+on-site+tests+to+detect+anemia+during+prenatal+care&btnG=
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/ijgo.12289
https://doi.org/10.1186/s13690-017-0215-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Determinants+of+prenatal+anemia+in+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Determinants+of+prenatal+anemia+in+Ethiopia&btnG=
https://link.springer.com/article/10.1186/s13690-017-0215-7
https://doi.org/10.1111/ijlh.13457
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plasma+hemoglobin%3A+A+method+comparison+of+six+assays+for+hemoglobin+and+hemolysis+index+measurement&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/ijlh.13457
https://doi.org/10.1161/STR.0000000000000148
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Defining+Optimal+Brain+Health+in+Adults%3A+A+Presidential+Advisory+From+the+American+Heart+Association%2FAmerican+Stroke+Association&btnG=
https://www.ahajournals.org/doi/full/10.1161/STR.0000000000000148
https://doi.org/10.1161/CIR.0000000000001078
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Life%E2%80%99s+Essential+8%3A+Updating+and+Enhancing+the+American+Heart+Association%E2%80%99s+Construct+of+Cardiovascular+Health%3A+A+Presidential+Advisory+from+the+American+Heart+Association&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Life%E2%80%99s+Essential+8%3A+Updating+and+Enhancing+the+American+Heart+Association%E2%80%99s+Construct+of+Cardiovascular+Health%3A+A+Presidential+Advisory+from+the+American+Heart+Association&btnG=
https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000001078
https://doi.org/10.3390/biomedicines10123169
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Determination+of+the+Assigned+Values+of+Blood+Cells+by+an+Impedance+Method+for+Hematological+Reference+Samples+Used+in+Hematology+External+Quality+Assessment+%28EQA%29+Programs&btnG=
https://www.mdpi.com/2227-9059/10/12/3169
https://doi.org/10.1111/vcp.12383
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Quality+requirements+for+veterinary+hematology+analyzers+in+small+animals-a+survey+about+veterinary+experts%E2%80%99+requirements+and+objective+evaluation+of+analyzer+performance+based+on+a+meta-analysis+of+method+validation+studies%3A+bench+top+hematology+analyzer&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/vcp.12383
https://doi.org/10.1016/S2214-109X(18)30078-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Risk+of+maternal+mortality+in+women+with+severe+anaemia+during+pregnancy+and+post+partum%3A+a+multilevel+analysis&btnG=
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(18)30078-0/fulltext
https://doi.org/10.1016/j.jacc.2020.10.002
https://scholar.google.com/scholar?q=Associations+of+Late+Adolescent+or+Young+Adult+Cardiovascular+Health+With+Premature+Cardiovascular+Disease+and+Mortality&hl=en&as_sdt=0,5
https://www.jacc.org/doi/abs/10.1016/j.jacc.2020.10.002
https://doi.org/10.1111/trf.13546
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hemoglobin+assessment%3A+precision+and+practicability+evaluated+in+the+Netherlands%E2%80%94the+HAPPEN+study&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/trf.13546
https://doi.org/10.1080/03630269.2020.1751652
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Validation+of+Two+Point+of+Care+Devices+for+Hemoglobin+Estimation+in+Blood+Donors&btnG=
https://www.tandfonline.com/doi/abs/10.1080/03630269.2020.1751652
https://doi.org/10.1016/j.emc.2018.04.009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Emergency+Medicine+Evaluation+and+Management+of+Anemia&btnG=
https://www.emed.theclinics.com/article/S0733-8627(18)30032-4/abstract#%20
https://doi.org/10.1177/00045632211027604
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analytical+characterization+and+clinical+performance+evaluation+of+a+new+point-of-care+testing+system+for+high-sensitivity+cardiac+troponin+I+assay&btnG=
https://journals.sagepub.com/doi/full/10.1177/00045632211027604
https://doi.org/10.1186/s12871-019-0916-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Point-of-care+versus+central+testing+of+hemoglobin+during+large+volume+blood+transfusion&btnG=
https://link.springer.com/article/10.1186/s12871-019-0916-2
https://doi.org/10.1371/journal.pone.0293984
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accuracy+of+HemoCue301+portable+hemoglobin+analyzer+for+anemia+screening+in+capillary+blood+from+women+of+reproductive+age+in+a+deprived+region+of+Northern+Peru%3A+An+on-field+study&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0293984
https://doi.org/10.1093/jalm/jfaa186
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Novel+Approach+to+Hematology+Testing+at+the+Point+of+Care&btnG=
https://academic.oup.com/jalm/article/6/2/532/6020101
https://doi.org/10.1093/jalm/jfaa059
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=AACC+Guidance+Document+on+Management+of+Point-of-Care+Testing&btnG=
https://academic.oup.com/jalm/article/5/4/762/5849543


Alicia Alva-Mantari et al. / IJETT, 72(5), 203-215, 2024 

 

213 

[25] Kapil Yadav et al., “Validation of Point of Care Hemoglobin Estimation Among Pregnant Women Using Digital Hemoglobinometers 

(HemoCue 301 and HemoCue 201+) as Compared with Auto-Analyzer,” Indian Journal of Hematology and Blood Transfusion, vol. 36, 

pp. 342-348, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[26] Terri D. Johnson-Wimbley, and David Y. Graham, “Diagnosis and Management of Iron Deficiency Anemia in the 21st Century,” 

Therapeutic Advances in Gastroenterology, vol. 4, no. 3, pp. 177-184, 2011. [CrossRef] [Google Scholar] [Publisher Link] 

[27] Sheela S. Sinharoy, and Jessica Fanzo, “Ethical and Human Rights Considerations Related to Access to Anemia Diagnosis,” Annals of 

the New York Academy of Sciences, vol. 1450, no. 1, pp. 239-248, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[28] Teresa Shamah Levy et al., “Validation of Masimo Pronto 7 and Hemocue 201 for Hemoglobin Determination in Children from 1 to 5 

Years of Age,” PLoS One, vol. 12, no. 2, pp. 1-9, 2017. [CrossRef] [Google Scholar] [Publisher Link] 

[29] Keith C. White, “Anemia is a Poor Predictor of Iron Deficiency among Toddlers in the United States: For Heme the Bell Tolls,” Pediatrics, 

vol. 115, no. 2, pp. 315-320, 2005. [CrossRef] [Google Scholar] [Publisher Link] 

[30] Gretchen A. Stevens et al., “Global, Regional, and National Trends in Haemoglobin Concentration and Prevalence of Total and Severe 

Anaemia in Children and Pregnant and Non-Pregnant Women for 1995-2011: A Systematic Analysis of Population-Representative Data,” 

The Lancet Global Health, vol. 1, no. 1, pp. 16-25, 2013. [CrossRef] [Google Scholar] [Publisher Link] 

[31] Renate L. Bergmann et al., “Prevalence and Risk Factors for Early Postpartum Anemia,” European Journal of Obstetrics and Gynecology 

and Reproductive Biology, vol. 150, no. 2, pp. 126-131, 2010. [CrossRef] [Google Scholar] [Publisher Link] 

[32] Marina Raikhel, “Accuracy of Noninvasive and Invasive Point-of-Care Total Blood Hemoglobin Measurement in an Outpatient Setting,” 

Postgraduate Medicine, vol. 124, no. 4, pp. 250-255, 2012. [CrossRef] [Google Scholar] [Publisher Link] 

[33] A. Belardinelli et al., “Noninvasive Methods for Haemoglobin Screening in Prospective Blood Donors,” Vox Sanguinis, vol. 105, no. 2, 

pp. 116-120, 2013. [CrossRef] [Google Scholar] [Publisher Link] 

[34] Daniel T. Rademaker et al., “Quantifying the Deformability of Malaria-Infected Red Blood Cells Using Deep Learning Trained on 

Synthetic Cells,” Iscience, vol. 26, no. 12, pp. 1-16, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[35] Lulu Muhe et al., “Evaluation of Clinical Pallor in the Identification and Treatment of Children with Moderate and Severe Anaemia,” 

Tropical Medicine and International Health, vol. 5, no. 11, pp. 805-810, 2000. [CrossRef] [Google Scholar] [Publisher Link] 

[36] O. Yaw Addo et al., “Evaluation of Hemoglobin Cutoff Levels to Define Anemia among Healthy Individuals,” JAMA Network Open, vol. 

4, no. 8, pp. 1-13, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[37] Kayleigh Grech, and Vanessa Zammit, “Point-of-Care Testing Effectiveness on Blood Donor Hemoglobin Testing,” Laboratory Medicine, 

vol. 52, no. 4, pp. 364-368, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[38] Hartmut Radtke et al., “Hemoglobin Screening in Prospective Blood Donors: Comparison of Different Blood Samples and Different 

Quantitative Methods,” Transfusion and Apheresis Science, vol. 33, no. 1, pp. 31-35, 2005. [CrossRef] [Google Scholar] [Publisher Link] 

[39] Guy-Marino Hinnouho et al., “Comparison of Haemoglobin Assessments by HemoCue and Two Automated Haematology Analysers in 

Young Laotian Children,” Journal of Clinical Pathology, vol. 71, no. 6, pp. 532-538, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[40] Wjdan A. Arishi, Hani A. Alhadrami, and Mohammed Zourob, “Techniques for the Detection of Sickle Cell Disease: A Review,” 

Micromachines, vol. 12, no. 5, pp. 1-22, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[41] Scopus Database, Scientific Resources. [Online]. Available: https://www.recursoscientificos.fecyt.es/licencias/productos-

contratados/scopus 

[42] Wasi Yazdani, Mohd Shamim Ansari, and Lamaan Sami, “A Bibliometric Analysis of Mandatory Corporate Social Responsibility Using 

RStudio: Based on Scopus Database,” International Journal of Professional Business Review, vol. 7, no. 6, pp. 1-28, 2022. [CrossRef] 

[Google Scholar] [Publisher Link] 

[43] Gregory J. Kato et al., “Sickle Cell Disease,” Nature Reviews Disease Primers, vol. 4, pp. 1-22, 2018. [CrossRef] [Google Scholar] 

[Publisher Link] 

[44] Ramesh Kumar, and Wilbert A. Derbigny, “Cellulose Acetate Electrophoresis of Hemoglobin,” Electrophoretic Separation of Proteins, 

vol. 1855, pp. 81-85, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[45] Nicholas J. Kassebaum et al., “The Global Burden of Anemia,” Hematology/Oncology Clinics of North America, vol. 30, no. 2, pp. 247-

308, 2016. [CrossRef] [Google Scholar] [Publisher Link] 

[46] Kathryn Maitland et al., “Immediate Transfusion in African Children with Uncomplicated Severe Anemia,” New England Journal of 

Medicine, vol. 381, no. 5, pp. 407-419, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[47] Monica M. Pasqualino et al., “The Risk Factors for Child Anemia are Consistent Across 3 National Surveys in Nepal,” Current 

Developments in Nutrition, vol. 5, no. 6, pp. 1-15, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[48] Pietro Micheli, “Doing Design Thinking: Conceptual Review, Synthesis, and Research Agenda,” Journal of Product Innovation 

Management, vol. 36, no. 2, pp. 124-148, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[49] A.M. Glenny et al., “The Assessment of Systematic Reviews in Dentistry,” European Journal of Oral Sciences, vol. 111, no. 2, pp. 85-

92, 2003. [CrossRef] [Google Scholar] [Publisher Link] 

https://doi.org/10.1007/s12288-019-01196-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Validation+of+Point+of+Care+Hemoglobin+Estimation+Among+Pregnant+Women+Using+Digital+Hemoglobinometers+%28HemoCue+301+and+HemoCue+201%2B%29+as+Compared+with+Auto-Analyzer&btnG=
https://link.springer.com/article/10.1007/s12288-019-01196-5
https://doi.org/10.1177/1756283X11398736%5d
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diagnosis+and+management+of+iron+deficiency+anemia+in+the+21st+century&btnG=
https://journals.sagepub.com/doi/abs/10.1177/1756283X11398736#tab-contributors
https://doi.org/10.1111/nyas.14125
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ethical+and+human+rights+considerations+related+to+access+to+anemia+diagnosis&btnG=
https://nyaspubs.onlinelibrary.wiley.com/doi/full/10.1111/nyas.14125
https://doi.org/10.1371/journal.pone.0170990
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Validation+of+masimo+pronto+7+and+HemoCue+201+for+hemoglobin+determination+in+children+from+1+to+5+years+of+age&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0170990
https://doi.org/10.1542/peds.2004-1488
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anemia+is+a+poor+predictor+of+iron+deficiency+among+toddlers+in+the+United+States%3A+For+heme+the+bell+tolls&btnG=
https://publications.aap.org/pediatrics/article-abstract/115/2/315/67393/Anemia-Is-a-Poor-Predictor-of-Iron-Deficiency
https://doi.org/10.1016/S2214-109X(13)70001-9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Global%2C+regional%2C+and+national+trends+in+haemoglobin+concentration+and+prevalence+of+total+and+severe+anaemia+in+children+and+pregnant+and+non-pregnant+women+for+1995-2011%3A+A+systematic+analysis+of+population-representative+data&btnG=
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(13)70001-9/fulltext
https://doi.org/10.1016/j.ejogrb.2010.02.030
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+risk+factors+for+early+postpartum+anemia&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0301211510000965
https://doi.org/10.3810/pgm.2012.07.2584
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accuracy+of+noninvasive+and+invasive+point-of-care+total+blood+hemoglobin+measurement+in+an+outpatient+setting&btnG=
https://www.tandfonline.com/doi/abs/10.3810/pgm.2012.07.2584
https://doi.org/10.1111/vox.12033
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Noninvasive+methods+for+haemoglobin+screening+in+prospective+blood+donors&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/vox.12033
https://doi.org/10.1016/j.isci.2023.108542
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Quantifying+the+deformability+of+malaria-infected+red+blood+cells+using+deep+learning+trained+on+synthetic+cells&btnG=
https://www.cell.com/iscience/fulltext/S2589-0042(23)02619-6?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2589004223026196%3Fshowall%3Dtrue
https://doi.org/10.1046/j.1365-3156.2000.00637.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+clinical+pallor+in+the+identification+and+treatment+of+children+with+moderate+and+severe+anaemia&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-3156.2000.00637.x
https://doi.org/10.1001/jamanetworkopen.2021.19123
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+Hemoglobin+Cutoff+Levels+to+Define+Anemia+among+Healthy+Individuals&btnG=
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2782758
https://doi.org/10.1093/labmed/lmaa102
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Point-of-Care+Testing+Effectiveness+on+Blood+Donor+Hemoglobin+Testing&btnG=
https://academic.oup.com/labmed/article/52/4/364/6082820
https://doi.org/10.1016/j.transci.2004.11.004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hemoglobin+screening+in+prospective+blood+donors%3A+Comparison+of+different+blood+samples+and+different+quantitative+methods&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1473050205000704
https://doi.org/10.1136/jclinpath-2017-204786
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+haemoglobin+assessments+by+HemoCue+and+two+automated+haematology+analysers+in+young+Laotian+children&btnG=
https://jcp.bmj.com/content/71/6/532.abstract
https://doi.org/10.3390/mi12050519
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Techniques+for+the+detection+of+sickle+cell+disease%3A+A+review&btnG=
https://www.mdpi.com/2072-666X/12/5/519
https://doi.org/10.26668/businessreview/2022.v7i6.744
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Bibliometric+Analysis+of+Mandatory+Corporate+Social+Responsibility+using+RStudio%3A+Based+on+Scopus+Database&btnG=
https://www.openaccessojs.com/JBReview/article/view/744
https://doi.org/10.1038/nrdp.2018.10
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gregory+J.+Kato%2C+Sickle+cell+disease&btnG=
https://www.nature.com/articles/nrdp201810
https://doi.org/10.1007/978-1-4939-8793-1_7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cellulose+acetate+electrophoresis+of+hemoglobin&btnG=
https://link.springer.com/protocol/10.1007/978-1-4939-8793-1_7
https://doi.org/10.1016/j.hoc.2015.11.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nicholas+J.+Kassebaum%2C+The+Global+Burden+of+Anemia&btnG=
https://www.hemonc.theclinics.com/article/S0889-8588(15)00189-6/abstract
https://doi.org/10.1056/NEJMoa1900105
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Immediate+transfusion+in+African+children+with+uncomplicated+severe+anemia&btnG=
https://www.nejm.org/doi/full/10.1056/NEJMoa1900105
https://doi.org/10.1093/cdn/nzab079
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Risk+Factors+for+Child+Anemia+Are+Consistent+across+3+National+Surveys+in+Nepal&btnG=
https://www.sciencedirect.com/science/article/pii/S2475299122105536
https://doi.org/10.1111/jpim.12466
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Doing+Design+Thinking%3A+Conceptual+Review%2C+Synthesis%2C+and+Research+Agenda&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/jpim.12466
https://doi.org/10.1034/j.1600-0722.2003.00013.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+assessment+of+systematic+reviews+in+dentistry&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0722.2003.00013.x


Alicia Alva-Mantari et al. / IJETT, 72(5), 203-215, 2024 

 

214 

[50] S. Runge-Ranzinger et al., “Dengue Disease Surveillance: An Updated Systematic Literature Review,” Tropical Medicine & International 

Health, vol. 19, no. 9, pp. 1116-1160, 2014. [CrossRef] [Google Scholar] [Publisher Link] 

[51] Shagun Gupta, Vipan Kakkar, and Indu Bhushan, “Crosstalk between Vaginal Microbiome and Female Health: A Review,” Microbial 

Pathogenesis, vol. 136, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[52] Amare Belachew, and Tilahun Tewabe, “Under-Five Anemia and its Associated Factors with Dietary Diversity, Food Security, Stunted, 

and Deworming in Ethiopia: Systematic Review and Meta-Analysis,” Systematic Reviews, vol. 9, pp. 1-9, 2020. [CrossRef] [Google 

Scholar] [Publisher Link] 

[53] Alyssa Mari Thurston, Heidi Stöckl, and Meghna Ranganathan, “Natural Hazards, Disasters and Violence against Women and Girls: A 

Global Mixed-Methods Systematic Review,” BMJ Global Health, vol. 6, no. 4, pp. 1-21, 2021. [CrossRef] [Google Scholar] [Publisher 

Link] 

[54] Abhishek Kesarwani et al., “Dual Mode Information Fusion with Pre-Trained CNN Models and Transformer for Video-Based Non-

Invasive Anaemia Detection,” Biomedical Signal Processing and Control, vol. 88, 2024. [CrossRef] [Google Scholar] [Publisher Link] 

[55] M. Munoz et al., “Patient Blood Management in Obstetrics: Management of Anaemia and Haematinic Deficiencies in Pregnancy and in 

the Post-Partum Period: NATA Consensus Statement,” Transfusion Medicine, vol. 28, no. 1, pp. 22-39, 2018. [CrossRef] [Google Scholar] 

[Publisher Link] 

[56] Laura Mariani et al., “Accuracy of Dysphagia Standard Assessment (DSA®) Bedside Screening Test: A Flowchart for Patient Eligibility,” 

Neurological Sciences, vol. 43, pp. 5411-5419, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[57] Ben Shneiderman et al., “Experimental Investigations of the Utility of Detailed Flowcharts in Programming,” Communications of the 

ACM, vol. 20, no. 6, pp. 373-381, 1977. [CrossRef] [Google Scholar] [Publisher Link] 

[58] Michaela Cellina et al., “Computed Tomography in Traumatic Orbital Emergencies: A Pictorial Essay—Imaging Findings, Tips, and 

Report Flowchart,” Insights into Imaging, vol. 13, pp. 1-17, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[59] Shazia Ilyas, Andrew Evan Simonson, and Waseem Asghar, “Emerging Point-of-Care Technologies for Sickle Cell Disease Diagnostics,” 

Clinica Chimica Acta, vol. 501, pp. 85-91, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[60] Joon-Myoung Kwon et al., “A Deep Learning Algorithm to Detect Anaemia with ECGs: A Retrospective, Multicentre Study,” The Lancet 

Digital Health, vol. 2, no. 7, pp. 358-367, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[61] Deborah Lubeck et al., “Estimated Life Expectancy and Income of Patients with Sickle Cell Disease Compared with those without Sickle 

Cell Disease,” JAMA Network Open, vol. 2, no. 11, pp. 1-14, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[62] Rose Grace Grose et al., “Sexual and Reproductive Health Outcomes of Violence against Women and Girls in Lower-Income Countries: 

A Review of Reviews,” The Journal of Sex Research, vol. 58, no. 1, pp. 1-20, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[63] Andrzej Grzybowski et al., “Artificial Intelligence for Diabetic Retinopathy Screening: A Review,” Eye, vol. 34, pp. 451-460, 2019. 

[CrossRef] [Google Scholar] [Publisher Link] 

[64] Yang Zhou, and Yansui Liu, “The Geography of Poverty: Review and Research Prospects,” Journal of Rural Studies, vol. 93, pp. 408-

416, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[65] C.S. Allely, “Prevalence and Assessment of Traumatic Brain Injury in Prison Inmates: A Systematic PRISMA Review,” Brain Injury, 

vol. 30, no. 10, pp. 1161-1180, 2016. [CrossRef] [Google Scholar] [Publisher Link] 

[66] Abi McGinley, and Tom McMillan, “The Prevalence, Characteristics, and Impact of Head Injury in Female Prisoners: A Systematic 

PRISMA Review,” Brain Injury, vol. 33, no. 13-14, pp. 1581-1591, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[67] Clare Sarah Allely, “Firesetting and Arson in Individuals with Autism Spectrum Disorder: A Systematic PRISMA Review,” Journal of 

Intellectual Disabilities and Offending Behaviour, vol. 10, no. 4, pp. 89-101, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[68] Lynnette M. Neufeld et al., “Hemoglobin Concentration and Anemia Diagnosis in Venous and Capillary Blood: Biological Basis and 

Policy Implications,” Annals of the New York Academy of Sciences, vol. 1450, no. 1, pp. 172-189, 2019. [CrossRef] [Google Scholar] 

[Publisher Link] 

[69] A.I. Rappaport et al., “A Method Comparison Study between Two Hemoglobinometer Models (Hemocue Hb 301 and Hb 201+) to 

Measure Hemoglobin Concentrations and Estimate Anemia Prevalence among Women in Preah Vihear, Cambodia,” International Journal 

of Laboratory Hematology, vol. 39, no. 1, pp. 95-100, 2017. [CrossRef] [Google Scholar] [Publisher Link] 

[70] Zhangming Wei et al., “NAT2 Gene Polymorphisms and Endometriosis Risk: A PRISMA-Compliant Meta-Analysis,” PLoS One, vol. 

14, no. 12, pp. 1-15, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[71] Jie Zhu, Jiyang Ling, and Ning Ding, “Association between Diffusion Tensor Imaging Findings and Cognitive Outcomes Following Mild 

Traumatic Brain Injury: A PRISMA-Compliant Meta-Analysis,” ACS Chemical Neuroscience, vol. 10, no. 12, pp. 4864-4869, 2019. 

[CrossRef] [Google Scholar] [Publisher Link] 

[72] Yun-Tai Yao, Xin Yuan, and Neng-Xin Fang, “Hemocoagulase Reduces Postoperative Bleeding and Blood Transfusion in Cardiac 

Surgical Patients: A PRISMA-Compliant Systematic Review and Meta-Analysis,” Medicine, vol. 98, no. 52, pp. 1-8, 2019. [CrossRef] 

[Google Scholar] [Publisher Link] 

https://doi.org/10.1111/tmi.12333
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dengue+disease+surveillance%3A+an+updated+systematic+literature+review&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1111/tmi.12333
https://doi.org/10.1016/j.micpath.2019.103696
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crosstalk+between+Vaginal+Microbiome+and+Female+Health%3A+A+review&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0882401019309556
https://doi.org/10.1186/s13643-020-01289-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Under-five+anemia+and+its+associated+factors+with+dietary+diversity%2C+food+security%2C+stunted%2C+and+deworming+in+Ethiopia%3A+Systematic+review+and+meta-analysis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Under-five+anemia+and+its+associated+factors+with+dietary+diversity%2C+food+security%2C+stunted%2C+and+deworming+in+Ethiopia%3A+Systematic+review+and+meta-analysis&btnG=
https://link.springer.com/article/10.1186/s13643-020-01289-7
https://doi.org/10.1136/bmjgh-2020-004377
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Natural+hazards%2C+disasters+and+violence+against+women+and+girls%3A+A+global+mixed-methods+systematic+review&btnG=
https://gh.bmj.com/content/6/4/e004377.abstract
https://gh.bmj.com/content/6/4/e004377.abstract
https://doi.org/10.1016/j.bspc.2023.105592
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dual+mode+information+fusion+with+pre-trained+CNN+models+and+transformer+for+video-based+non-invasive+anaemia+detection&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S174680942301025X
https://dx.doi.org/10.1111/tme.12443
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Patient+blood+management+in+obstetrics%3A+management+of+anaemia+and+haematinic+deficiencies+in+pregnancy+and+in+the+post-partum+period%3A+NATA+consensus+statement&btnG=
https://hal.sorbonne-universite.fr/hal-01744656/
https://doi.org/10.1007/s10072-022-06175-9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accuracy+of+Dysphagia+Standard+Assessment+%28DSA%C2%AE%29+bedside+screening+test%3A+a+flowchart+for+patient+eligibility&btnG=
https://link.springer.com/article/10.1007/s10072-022-06175-9
https://doi.org/10.1145/359605.359610
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+investigations+of+the+utility+of+detailed+flowcharts+in+programming&btnG=
https://dl.acm.org/doi/abs/10.1145/359605.359610
https://doi.org/10.1186/s13244-021-01142-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Computed+tomography+in+traumatic+orbital+emergencies%3A+a+pictorial+essay%E2%80%94imaging+findings%2C+tips%2C+and+report+flowchart&btnG=
https://link.springer.com/article/10.1186/s13244-021-01142-y
https://doi.org/10.1016/j.cca.2019.10.025
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Emerging+point-of-care+technologies+for+sickle+cell+disease+diagnostics&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0009898119320868
https://doi.org/10.1016/S2589-7500(20)30108-4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+deep+learning+algorithm+to+detect+anaemia+with+ECGs%3A+a+retrospective%2C+multicentre+study&btnG=
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(20)30108-4/fulltext
https://doi.org/10.1001/jamanetworkopen.2019.15374
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Estimated+Life+Expectancy+and+Income+of+Patients+With+Sickle+Cell+Disease+Compared+With+Those+Without+Sickle+Cell+Disease&btnG=
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2755485
https://doi.org/10.1080/00224499.2019.1707466
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sexual+and+Reproductive+Health+Outcomes+of+Violence+Against+Women+and+Girls+in+Lower-Income+Countries%3A+A+Review+of+Reviews&btnG=
https://www.tandfonline.com/doi/full/10.1080/00224499.2019.1707466
https://doi.org/10.1038/s41433-019-0566-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Artificial+intelligence+for+diabetic+retinopathy+screening%3A+a+review&btnG=
https://www.nature.com/articles/s41433-019-0566-0
https://doi.org/10.1016/j.jrurstud.2019.01.008
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+geography+of+poverty%3A+Review+and+research+prospects&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0743016718303899
https://doi.org/10.1080/02699052.2016.1191674
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+assessment+of+traumatic+brain+injury+in+prison+inmates%3A+A+systematic+PRISMA+review&btnG=
https://www.tandfonline.com/doi/abs/10.1080/02699052.2016.1191674
https://doi.org/10.1080/02699052.2019.1658223
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+prevalence%2C+characteristics%2C+and+impact+of+head+injury+in+female+prisoners%3A+a+systematic+PRISMA+review&btnG=
https://www.tandfonline.com/doi/abs/10.1080/02699052.2019.1658223
https://doi.org/10.1108/JIDOB-11-2018-0014
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Firesetting+and+arson+in+individuals+with+autism+spectrum+disorder%3A+a+systematic+PRISMA+review&btnG=
https://www.emerald.com/insight/content/doi/10.1108/JIDOB-11-2018-0014/full/html?utm_campaign=Emerald_Health_PPV_Dec22_RoN
https://doi.org/10.1111/nyas.14139
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hemoglobin+concentration+and+anemia+diagnosis+in+venous+and+capillary+blood%3A+biological+basis+and+policy+implications&btnG=
https://nyaspubs.onlinelibrary.wiley.com/doi/full/10.1111/nyas.14139
https://doi.org/10.1111/ijlh.12583
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+method+comparison+study+between+two+hemoglobinometer+models+%28Hemocue+Hb+301+and+Hb+201%2B%29+to+measure+hemoglobin+concentrations+and+estimate+anemia+prevalence+among+women+in+Preah+Vihear%2C+Cambodia&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/ijlh.12583
https://doi.org/10.1371/journal.pone.0227043
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=NAT2+gene+polymorphisms+and+endometriosis+risk%3A+A+PRISMA-compliant+meta-analysis&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0227043
https://doi.org/10.1021/acschemneuro.9b00584
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Association+between+Diffusion+Tensor+Imaging+Findings+and+Cognitive+Outcomes+following+Mild+Traumatic+Brain+Injury%3A+A+PRISMA-Compliant+Meta-Analysis&btnG=
https://pubs.acs.org/doi/pdf/10.1021/acschemneuro.9b00584
https://doi.org/10.1097/MD.0000000000018534
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hemocoagulase+reduces+postoperative+bleeding+and+blood+transfusion+in+cardiac+surgical+patients%3A+A+PRISMA-compliant+systematic+review+and+meta-analysis&btnG=
https://journals.lww.com/md-journal/fulltext/2019/12270/hemocoagulase_reduces_postoperative_bleeding_and.49.aspx


Alicia Alva-Mantari et al. / IJETT, 72(5), 203-215, 2024 

 

215 

[73] Wen-Fei Zheng et al., “Diagnostic Value of Neutrophil-Lymphocyte Ratio in Preeclampsia: A PRISMA-Compliant Systematic Review 

and Meta-Analysis,” Medicine, vol. 98, no. 51, pp. 1-9, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[74] Kevin de Haan et al., “Automated Screening of Sickle Cells Using a Smartphone-Based Microscope and Deep Learning,” Npj Digital 

Medicine, pp. 1-9, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[75] Abidin Kemeç, and Ayşenur Tarakcıoglu Altınay, “Sustainable Energy Research Trend: A Bibliometric Analysis Using VOSviewer, 

RStudio Bibliometrix, and CiteSpace Software Tools,” Sustainability, vol. 15, no. 4, pp. 1-21, 2023. [CrossRef] [Google Scholar] 

[Publisher Link] 

 

https://doi.org/10.1097/MD.0000000000018496
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diagnostic+Value+of+Neutrophil-Lymphocyte+Ratio+in+Preeclampsia%3A+A+PRISMA-Compliant+Systematic+Review+and+Meta-Analysis&btnG=
https://journals.lww.com/md-journal/fulltext/2019/12200/Diagnostic_value_of_neutrophil_lymphocyte_ratio_in.93.aspx
https://doi.org/10.1038/s41746-020-0282-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Automated+screening+of+sickle+cells+using+a+smartphone-based+microscope+and+deep+learning&btnG=
https://www.nature.com/articles/s41746-020-0282-y
https://doi.org/10.3390/su15043618
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sustainable+Energy+Research+Trend%3A+A+Bibliometric+Analysis+Using+VOSviewer%2C+RStudio+Bibliometrix%2C+and+CiteSpace+Software+Tools&btnG=
https://www.mdpi.com/2071-1050/15/4/3618

